PuBLIC HEARING

NEW YORK SENATE TASK FORCE ON LYME AND TICK BORNE DISEASE AND

—

THE SENATE STANDING COMMITTEE ON HEALTH
SUBJECT: Lyme and Tick-Borne Diseases

PURPOSE: To identify and determine best practices for combatting the spread of Lyme and
tick-borne diseases in New York State.

August 29, 2017
11:00 am
Hearing Room A
Legislative Office Building
Albany, NY 12247

Thank you, Senators Hannon, Serino, and others, [ am honored to participate in this public
hearing about what NYS should do about this scourge of Lyme and TBD, both as a patient
and an activist. For 20 years [ taught others about the importance of tick population
reduction to minimize tick illness transmitted to people, pets and reservoir animals!

It remains undiagnosed in many due to the lack of a gold standard test causing long term
illness and even death. Too many remain ill, some totally disabled.

For myself, | was undiagnosed for a decade. | had been to physicians but they just tapped
me on the shoulder, implying it was all in my head. One even said, "Oh well, you're a
woman!” When you are sick who needs to be treated as if you were just a hypochondriac,
so | stopped going to the doctors.

[ finally had to leave my job as an IBM systems programmer. Almost a year later when my
life seemed as if it were over, a friend who had Lyme disease diagnosed me and sent me to
a physician who was well versed in its symptoms! Finally, correctly diagnosed, [ thought
two aspirins and I'll be better in the morning! In total disbelief, I found cut otherwise and
was treated for almost a year. Following that, | was able to return to my profession a
productive member of society again; however, I've never returned to the person I was
previously. | have relapses for which oral antibiotics seem to get me back on my feet. I
thank God for the compassionate physicians who stood by the Hypocratic Oath to do no
harm, by not deserting us in spite of the threat to their medical licenses!

As horrid as the physical symptoms were the cognitive were devastating, such as, not
knowing whether to put a stamp on the left or right side of an envelope, not being able to
find words or remember. I felt as if | were standing outside of my body looking in
wondering how this could be going on? From head to toe, a horrid paralyzing headache
extending into my neck and shoulders, a twitch in my right eye, vision so blurry that I could
not read the large signs at the ends of the row in the supermarket, ringing in my ears which
has never resolved, stiff vocal chords making speaking difficult, an irregular heartbeat, a
tremor in my hand, wandering pains in my joints and muscles, shooting pains that would
come and go, burning spots on my skin but nothing was there, electric like tingling in
various places in my body; all of these along with crushing fatigue for which I could not
sleep. Was [ imagining it; was it possible?



My entire family was affected, our son a high school senior was horrified, it impacted his
college education; it almost broke up my marriage, our finances were affected, & more.
When [ told my husband [ was scared because I could not think and remember, he would
tell me if I'd just knock it off I'd be alright. I'd cry, he’d get angry, I'd run out of the house,
speeding away in the car trying to run away to someplace that was safe. I felt so alone,
maybe I should just kill myself! Spirochetes in your brain can do some amazing things to
you. Itis called Lyme Rage. And, I consider myself one of the lucky ones, some people are
stuck in that Hell because they are denied treatment by insurance companies and for other
cbvious reasons.

I also contracted babesiosis a year later, running fevers of 104 -105 and luckily survived.
At the time babesia was not considered an inland pathogen, so no one knew what 1 had.
Together in Dutchess County with Dr Horowitz, Dr Ostfeld, myseif, and some others, we
proved otherwise, and ticks from Dutchess tested positive.1-2

This oh so clever Lyme bacteria intrigued me. I dove into study. The Ticks became my
enemy. Children were no longer safe even playing outdoors, rolling down a grassy hill, or
jumping in the leaves. Actually no one was safe as ticks do not discriminate!

In 2000, previous Assemblyman Joel Miller arranged a meeting with NYS Commissioner of
Health, Antonia Novello, about Lyme disease, but one of the topics I added was about
babesiosis. | also asked Brian Fallon MD, MPH (currently Director of Columbia University
Lyme and Tick-borne Disease Research Center), and Kenneth Liegner MD (inventor, author,
published physician) with a few of their patients to participate. NYS investigated and
within about 2 years, a notice by NYS DOH was sent to all NYS physicians by the NYS DOH
about its presence in non-coastal areas of the state. 3

In the USA in 2015, the estimated treatment cost of just Lyme disease was $1.3 Billion?#,
while far exceeding that was the estimated total cost burden to society was well over $3
Billion 5678, while in NYS in 2013 it was $476,300,000 °. Those estimates do not include all
the other TBDs29,11, At least one of which, babesia, has affected our blood supply and has
sickened and killed some transfusion recipients13.14151619; however, governmental agencies
only spend a pittance on research.

When a three-year old had 32 nymphal ticks removed from her body after visiting a park,
and a seventeen-year old teen, Joseph Elone, died from undiagnosed untreated Lyme
disease after less than a month of illness?2, you know it's way past time to do something!

The one thing everyone agrees upon is early diagnosis and treatment is critical for the best
outcome. Even the CDC says in an endemic area, given suspicion of early Lyme a physician
should treat even without serology. Yet, so many physicians do not without serology or the
infrequent bulls eye rash. A one fits all cookbook approach doesn’t work for every patient.
Yet physicians turn patients away after 2-4 weeks of treatment, Co-infections aren't always
considered. Most physicians follow the IDSA guidelines as if it were a Bible. They are
concerned about the insurance companies and their own group policies about treatment.
NYS physicians are in dire need of TBD education that is much broader than IDSA
guidelines and includes ILADs guidelines. The insurance companies must stop dictating
treatment. Had that been the case 17-year-old Joseph would be alive today. And many like
myself would not have become incapacitated by Lyme disease or almost died from other
TBDs.



An issue exemplifying issues with the CDC, is the research treatment of a tick bite with one

double dose of doxy?® which is based upon faulty research (Determination of iliness was the
development of the classic bullseye, which only 10% exhibit. Patients were followed for only 6 weeks. There

are other documented reasens as well in CDC research). Even the CDC could not duplicate this in
their research?1.22.23, The worst about this practice is that the antibiotic can block the body
from building an antibody response. Therefore, a patient who was not cured, has Lyme
disease, is sero-negative, and left in purgatory, untreatable. | strongly suggest NYS DOH
advise against this one dose treatment by physicians.

There are expectations that the federal bipartisan law on Tick-Borne disease will bring the
brightest and the best on all sides together in a workgroup to look at all of the science to
address real answers under the Secretary of Health and Human Services, Dr. Price! What an
opportune time for NYS to act on this issue at the same time!

The answers that are needed:

1. An accurate test for active disease.

2. Cures to suffering.

3. Tick research for drastic reduction of the tick population and to block tick ability to
transmit disease.

4, Increased funding commensurate with the impact of the disease on society.

For 43 years ticks, and their pathogens have been allowed to spread unabated like wildfire.
What was once a local CT problem is a problem across the USA. Tick research holds the
most promise to bring about fruitful solutions to STOP TICKS and STOP DISEASE, yet this
field of study has been ignored and receives only a pittance of funding! Therefore, I
organized a coalition of prestigious scientists, Tick Research to Eliminate Disease, (TRED)
to support this dire need. (see included announcement and scientist membership list) Until then this
scourge of Tick Borne disease will continue to increase and march across NYS, the USA, and
the world!

A Lyme vaccine would merely be a patch of a gigantic environmental problem. It is not a
solution, the ticks and their many pathogens would continue to increase and spread,
infecting us with serious and fatal diseases.

Currently, PREVENTION measures are all we have to try to protect ourselves against the
bite of these cesspools of infection the almost invisible miniscule ticks!

Again, our deepest gratitude to all of you for taking action to stop TBD suffering in NYS!

Jill Auerbach

143 Bart Drive
Poughkeepsie, NY 12603
845-454-9414

Hudsen Valley Lyme Disease Association, Chalrperson

NYS Senator Sering's Advisiory Board on Lyme and TBD, Co-chair
Dutchess County Legislative Tick Task Force, Member

Federa!l Coalition on Lyme and Tick-bome Disease, Member

NYS Coalition an Lyme and Tick-bome Disease, Member

Tick Research to Eliminate Diseases: Sclentist Coalition, Coordinator
Public Integrated Pest Management Work Group, Member

Stop Ticks On People (S.T.0.P.), Board Member

“What's the problem? Well It's the ticks of course”
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FOOTNOTES

1 - Assessing Risk for Human Babesiosis in Dutchess County, New York: Infection of nymphal
black-legged ticks {Ixodes Scapularis), Thomas N. Mather, Ph.D., Nathan J. Miller, M.S., Richard
S. Ostfeld, Ph. D. Center for Vector-Barne Disease, University of Rhode Island, Kingston RI;
Institute for Ecosystem Studies, Millbrook, NY

2 -Dutchess County Department of Health, William R. Steinhaus, County Executive, Michael C.
Caldwell, MD, MPH, Commissioner of Health; Public Health Bulletin October 1, 2001

3 —State of New York Department of Health, March 25, 2002; SUBJECT: Babesiosis and Lyme
Disease Alert

4~ Lyme Diseases Costs Up to $ 1.3 Billion Per Year to Treat, Study Finds; John Aucott, MD et al;
2015 News Releases, Johns Hopkins Bloomberg School of Public Health

5 — Zhang X, Meltzer M, Pena C, Hopkins A, Wroth L, Fix A, Economic Impact of Lyme Disease,
Emerging Infectious Dis. 2006 April; 12(4): 653-660

6 — Critical Needs and Gaps in Understanding Prevention, Amelioration, and Resolution of Lyme
and other Tick Borne Diseases: The Short-Term and Long-Term outcomes: Workshop Report.
Institute of Medicine, 2011.

7 - Bureau of Labor Statistics CPI Inflation Calculator; http://www/bis/gov/data/inflation
calculator.htm

8 — The Public Health Burden of Lyme disease in the United States presented by Dr. Paul Mead,
CDC 08/19/2013; http://www.cdc.gov/media/releases/2013/p9819-lyme-disease.html.

9 - US Biologic; Cost of Lyme Disease in New York; 2013
10 - Lorraine Johnson, D, MBA; LD; Financial Burden of Iliness; May 21, 2012

11 - Chronic Care: Making the Case For Ongoing Care; 2010 Robert Wood Johnson Foundation;
www.rwif.org/pr/product.jsp?id=50968

12 - Lyme disease: a case report of a 17-year-old male with fatal Lyme carditis;
13 - #27: Babesia Parasite Taints the Blood Supply; Discover Magazine Jan-Feb 2012

14 — Cost -effectiveness of blood donor screening for Babesia microti in endemic regions of the
United States; Transfusion 2014 Mar 889-99.



FOOTNOTES (Continued)

15 - Transfusion-Transmitted Babesia microti. Fang DC, Mayo Clinic, Jacksonville FL, McCullogh
J, University of Minnesota, Minneapolis, MN; Transfusion Medicine Reviews, 2016 July 132-8

16 — Vector-Berne and Zoonotic Diseases, Volume 16 Issue 12: December 1, 2016;
Seroprevalence of Babesia microti in Individuals with Lyme Disease, Sabino R. Curcio, Laurel P.
Tria, and Azad L. Gucwa

17 - FDA looks at Babesia blood donor screening; Outbreak News Today May 25, 2015; Robert
Herriman; http://outbreaknewstoday.com/fda-looks-at-babesia-blood-donor-screening-

67431/

18 - Babesiosis occurrence among the Elderly in the united States, as Recorded in large
Medicare Databases during 2006-2013, Mikhail Menis et al, PLOS One October 15, 2015

19 - A global map of genetic diversity in Babesia microti reveals strong population structure and
identifies variants associated with clinical relapse, Jacob E. Lemieux et al; nature
microbiology published 13 lune 2016

20 - Prophylaxis with Single-Dose Doxycycline for the prevention of Lyme Disease after an
Ixodes Scapularis tick bite, The New England Journal of Medicine July 12, 2001; Robert B.
Nadelman, M.D., et al

21 - Sustained-Release Formulation of Doxycycline Hyclate for Prophylaxis of Tick Bite Infection
in a Murine Model of Lyme Borreliosis; N. S. Zeidner et al; Division of Vector-Borne
Infectious Diseases, Centers for Disease Control and Prevention, Fort Collins, CO 80522;
American Society for Microbiology July 2004 2697-2699

22 - A sustained-release formulation of doxycycline hyclate (Atridox) prevents simultaneous
infection of Anaplasma phagocytophilum and Borrelia burgdorferi transmitted by tick bite;
Zeidner NS, et al; Division of Vector-Borne Infectious Diseases, Centers for Disease Control
and Prevention, Fort Collins, CO 80522; Journal of Medical Microbiology Apr 2008 463-8

23 — Protective value of prophylactic antibiotic treatment of tick bite for Lyme disease
prevention: An animal model; Piesman J, Hojgaard A, Bacterial Diseases Branch, Division of
Vector-Borne Diseases, The Centers for Disease Control and Prevention, 3150 Rampart
Road, Fort Collins, CO 80521; Ticks and Tick-Borne Diseases Volume 3 Issue 3 June 2012 193-
196



April 11, 2017 - Announcement For Distribution

Announcing the formation of a consortium of scientists titled,

“Tick Research to Eliminate Diseases: Scientist Coalition (TRED).”
TRED is a group of scientists, who joined together for synergy in
promoting the need to address the ticks, the primary vector as an answer
to the environmental piece of this puzzle of Lyme and Tick-Bormne
Diseases. There has been a pittance of funding for this field which holds
such promise in its ability to solve the tick problem; reduce the tick
population and tick ability to transmit pathogens.

TRED GOALS

1. Educate policy makers about the seriousness of tick-borne disease,
and demonstrate the necessity and efficiency of addressing this serious
problem at the source, the ticks.

2. Increase tick-borne disease research funding which specifically
addresses the reduction of the tick population and/or blocking the
ability of ticks to transmit ail TBDs at federal, state and county fevels.

3. Develop, test and implement research technologies to reduce
incidence of tick-borne disease by reducing the risk of exposure to ticks
and pathogens.

4. Coordinated implementation of these TBD prevention measures by
federal, state, Jocal governments and the public.

5. Representation by Scientists in the field of Tick Research to the

Federal Workgroup as described in Section 2062 of the 21 Century
Cures Act.

For information, contact Jill Auerbach auerjill@aol.com

Jill Auerbach, Coordinator
Tick Research to Eliminate Diseases: Scientist Coalition {TRED)
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Tick Research to Eliminate Diseases: Scientist Coalition (TRED) Membership List

Apperson, Charles S., PhD

Dept. of Entomology and Plant Pathology
Campus Box 7647

Dearstyne Entomology Building

3230 Ligon Road

N. C. State University

Raleigh, NC 27695-7647

E-mail: charles_apperson@ncsu.edu

Barbour, Alan G., MD

Author: Lyme Disease: Why It's Spreading, How It Makes You Sick, and What to Do about It
Professor of Medicine, Microbiology & Molecular Genetics, and Ecology & Evolutionary Biology
University of California Irvine

843 Health Sciences Drive

Irvine, CA 92697-4028

E-mail: abarbour@uci.edu

Barthold, Stephen W., DVM, PhD

Distinguished Professor, Emeritus

Department of Pathology, Microbiology and Immunology
School of Veterinary Medicine

University of California at Davis

Davis, CA 95616

email: swbarthold@ucdavis.edu

Benach, Jorge, PhD  jbenach@notes.cc.sunysb.edu

Distinguished Toll Professor of Molecular Genetics & Microbiology and Pathology
Department of Molecular Genetics and Microbiology

Stony Brook University

Stony Brook, NY 117-5222

E-mail:  jorge.benach@stonybrook.edu

Breitschwerdt, Ed DVM, DACVIM

hitps:/lcvm.nesu.edu/directory/breitschwerdt-ed/
hitp:/fwww.cancer.duke.edu/comparativeoncology/people/ed-breitschwerdt

Professor, Internal Medicine

Adjunct Professor of Medicine, Duke University Medical Center

North Carolina State University

Lab: Veclor Borne Disease Diagnostics

Director, NCSU Biosafety Level |l Laboratory

Pi for the Intracellular Pathogens Research Laboratory, Center for Comparative Medicine
E-mail: ebbreits@ncsu.edu ed_breitschwerdi@ncsu.edu

John F. Carroll, Ph.D.

Research Entomoiogist (retired)

Formerly with: USDA, Agricultural Research Service
Invasive Insect Biocontrol and Behavior Laboratory
Beltsville Agricultural Research Center

Beltsville, MD 20705

eppiecarroli@gmail.com




Marc Dolan, PhD

Medical Entomologist,
Formerly with the CDC
Ticknology LLC, Fort Collins,
CO: 970-305-5587,
hitps:/www ticknology.org/
970-217-8365.

Sam T Donta MD

Professor of Medicine (ret)

Fellow, Infectious Disease Society of America
Consultant, Infectious Disease, Falmouth MA Hospitai
E-mail: sdonta@comcast.net

Esvelt, Kevin M. Ph.D.

_eader, Sculpting Evolution Group
Assistant Professor, MIT Media Lab
Massachusetts Institute of Technology
Lab: E18-605

esvelt@mit.edu
www.sculptingevolution.org

Fallon, Brian A., M.D.

Professor of Clinical Psychiatry

Columbia University College of Physicians and Surgeons

Director of the Lyme and Tick-borne Diseases Research Center
University Medical Center

Herbert Pardes Building of the New York State Psychiatric Institute
1061 Riverside Drive

Unit 69

New York, NY 10032E

E-mail: baf1@cumc.columbia.edu

Sarah A. Hamer, MS PhD DVM Dipl ACVPM

Assistant Professor

Associate Wildlife Biologist®

Department of Veterinary Integrative Biosciences and
Interdisciplinary Program in Ecology and Evolutionary Biology
Texas A&M University

College Station, TX 77843-4458

Office: 276 Vet Med Research Building

Lab: 261 Vet Med Research Building

E-mail: shamer@cvm.tamu.edu
hitp://vetmed.tamu.edulvibs/directorydetail?userid=11671
http:/fvetmed.tamu.edu/faculty/hamer-iab

Hodzic, Emir DVM, MSci, PhD

Real-time PCR Research and Diagnostics Core Facility
School of Veterinary Medicine

Department of Medicine and Epidemiology

University of California, Davis

Davis, CA 95616

E-mail: EHodzic@ucdavis.edu




HU, Linden, MD

Professor of Molecular Biology & Microbiology

Tufts University

Sackler School of Graduate Biomedical Sciences
Boston, MA 02111

Office: South Cove 802

Laboratory: South Cove 8

E-mail: linden.hu@tufts.edu

hitp:/isackler tufts edu/Faculty-and-Research/Faculty-Profiles/Linden-Hu-Profile
Esteve-Gassent, Maria

Assistant Professor

Veterinary Pathobiology

College of Veterinary Medicine and Biomedical Sciences
Texas A&M University

VMA316, TAMU-4467

College Station TX-77843

E-mail: MEsteve-Gassent@cvm.tamu.edu
https://vetmed. tamu.edu/iabs/iyme-lab

Holly Gaff, PhD

Associate Professor

Graduate Program Director, PhD in Ecological Sciences
Department of Biolegical Sclences

Old Dominion University

202) MGB

Norfolk, VA 23529

hgaff@odu.edu

hitp:/fiwww.odu. edu/~hgaff

Honorary Associate Professor

Mathematics, Statistics and Computer Science
University of KwaZulu-Natal

Private Bag X54001

Durban 4000

South Africa

Lane, Robert, PhD

Professor Emeritus of Medical Entomology

Department of Environmental Science, Policy and Management
University of California, Berkeley, CA 84720

E-mail: blane@berkeley.edu

Kenneth Liegner, MD

592 Rt. 22 - Suite 1B

Pawling, NY 12564

R-mail; kbliegnermd@optonline.net

Physician, author, inventor of the Deer Gazebo (Acaricide Dispenser US Patent # 5,050,539).

Luft, Ben, MD

Professor of Medicine

SUNY Stony Brook, NY
E-mail: luftbenjamin@gmail.com

Maggi, Ricarde, PhD

Intracellular Pathogens Research Lab,
College of Veterinary Medicine

0600 William Moore Dr

Raleigh, NC 2780

E-mail: RGMaggi@ncsu.edu



Mather, Tom N., PhD

Professor & Director UR| Center for Vector-Borne Disease
University of Rhode Island

231 Woodward Hall

9 East Alumni Avenue, Suite 7

Kingston, Rl 02881

E-mail: tmather@uri.edu

hitp:/fwww tickencounter.org/
hitp:/itickencounter.ora/news/stuff you should know tick image

Nieto, Nathan C, PhD

Assistant Professor of Microbiology

Northern Arizona University

Department of Biological Sciences

College of Engineering, Forestry, and Natural Sciences

617 S. Beaver St. Flagstaff, AZ 86011-5640

Office: Wettaw, bldg. 88, room 235

E-mail: nathan.nieto@nau.edu
http://nau.edu/CEFNS/NatSci/Biology/Faculty-Staff/Faculty-Pages/Nathan-C-Nieto/

Ostfeld, Richard S. PhD

Author: Lyme Disease: The Ecology of a Complex System, and Infectious Disease Ecology: Effects of
Ecosystems on Disease and of Disease on Ecosystem
hitp://www.caryinstitute.org/science-program/our-scientists/dr-richard-s-ostfeld

Disease Ecologist, PhD U of CA, Berkeley

Cary Institute Ecosystem Studies

2801 Sharon Tumpike, P.O, Box AB

Millbrook, NY 12545-0129

E-mail: ostfeldr@caryinstitute.org

Upal Pal, PhD

Microbiol

Professor & Director, VMSC Graduate Program

https://vetmed.umd.edu/about/faculty/utpal-pal

upal@umd.edu

Future. 2013;8(1):41-56. Borrelia burgdorferi and Tick Proteins Supporting Pathogen Persistence in the
Vector The Lyme borreliosis research in the authors’ laboratory is currently supported by funding from the
NIH/NIAID (award number AI080615 to U Pal).

Department of Veterinary Medicine & Virginia-Maryland Regional College of Veterinary Medicine,
University of Maryland,

College Park, MD 20742, USA

Roe, R. Michael, PhD

William Neal Reynolds Distinguished Professor
Department of Entomology

Campus Box 7647

3230 West Ligon Street

North Carolina State University

Raleigh, NC 27695-7647

Email: michael_roe@ncsu.edu  mroe@ncsu.edu
hitp://iwww.nature com/articles/ncomms 10507
Sonenshine, Dan, PhD

Author: "The Biology of Ticks" Vol 1 & 2
Professor Emeritus at Old Dominion
Depariment of Biological Sciences

Old Dominion University

Norfolk, VA 23529-0268

E-mail: dsonensh@odu.edu
hitp:/iwww.nature.com/articles/ncomms10507




Kirby C. Stafford Ill, Ph.D.

Chief Scientist, State Entomologist

Department of Entomology

Center for Vector Biology and Zoonotic Diseases

NE Regional Center for Excellence in Vector Borne Diseases
The Connecticut Agricultural Experiment Station

123 Huntington Street - Box 1106

New Haven, CT 06504

E-mail: Kirby.Stafford@ct.gov

Website: www.ct qov/caes

Telford, Sam, PhD
http:/ivetprofiles.tufts.edu/faculty/sam-r-telford-i

Professor, Vector-Borne Infections, Public Health
Department of Infectious Disease and Global Health

2017 Tufts University

Cummings School of Veterinary Medicine at Tufts University
200 Westboro Rd.

North Grafton, MA 01536

E-mail: sam.telford@tufis.edu

Thangamani,Saravanan, M.Sc., Ph.D

Associate Professor,

Director, Insectary Services Core, Galveston National Laboratory,
Director, ACI.-3 Laboratory,

Member, Institute for Human Infections and Immunity,

Member, Center for Biodefense and Emerging Infectious Diseases,
Department of Pathology,

University of Texas Medical Branch (UTMB),

301 University Boulevard,

Galveston, Texas 77555-0609

E-mail: sathanga@utmb.edu
hitps:/iwww.utmb.edu/pathology/faculty/bios/thangamani.asp

Jean Tsao, PhD

Department of Fisheries & Wildlife

Michigan State University East Lansing, M|
E-mail; tsao@msu.edu
https./fwww.researchgate.net/profile/Jean Tsao?

Wikel, Stephen, PhD

Professor_emeritus

Frank H Netter MD, School of Medicine

previous

Senior Associate Dean for Scholarship, Professor and Chairman, Department of Medical Sciences St.
Vincent's Medical Center Endowed Chair Frank H. Netter, M.D., School of Medicine at Quinnipiac
University

and

Professor of Pathology, Center for Biodefense and Emerging Infectious Diseases

University of Texas Medical Branch

E-mail: stephenwikel@gmail.com

htips:/hwww . vectorbase org/organisms/fixodes-scapularisiwikel

http:fwenw keystonesymposia orafindex.cfm 7e=Web.Meeling, Flyer&MeelinglD=1349
hiip:/fwww.nature.com/adicles/incomms 10507
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Tickborne Diseases of the United States

In the United States, some ticks carry pathogens that can cause human disease, including:

« Anaplasmosisis transmitted to humans by tick bites primarily from the blacklegged tick (/xodes scaputaris) in the northeastern and upper midwestern U.S.and the
western blacklegged tick (/xodes pacificus) along the Pacific coast.

+ Babeslosls is caused by microscopic parasites that infect red blocd cells. Most human cases of babesiosis in the U.S. are caused by Babesia microti Babesiz microtiis
transmitted by the blacklegged tick ({xodes scapuiaris) and is found primarily in the northeast and upper midwest.

* Bormils mavonffinfection has recently been described as a cause of iliness in the upper midwastern United States. It has been found in blacklegged ticks {/xodes
scapularis) in Minnesota and Wisconsin. Borrelia mayoniiis a new species and is the only species besides 8. burgdorferiknown to cause Lyme disease in North
America.

* Borrelia miyamotolinfection has recently been described as a cause of Hlness in the U.S. It is transmitted by the blacklegged tick {/xodes scapularis) and has a range
similar to that of Lyme disease.

= Bourbon virus infection has been identified in a limited number patients in the Midwest and southern United States. At this time, we do not know if the virus might
found in other areas of the United States.

» Colorado tick fever is caused by a virus transmitted by the Rocky Mountain wood tick (Dermacentor andersoni), It occurs in the the Rocky Mountaln states at
elevations of 4,000 to 10,500 feet.

* Ehgichlosis s transmitted to humans by the lone star tick (Ambylomma americanum), found primarily in the southcentral and eastern US.

* Heartland virus cases have been identified in the Midwestern and southern United States. Studies suggest that Lone Star ticks can transmit the virus. It is unknown
the virus may be found in other areas of the U.S.

* Lyme disease is transmitted by the blacklegged tick {/xodes scapularis) in the northeastern U.S. and upper midwestern U.S. and the western blacklegged tick (/xodes
pacificus) along the Pacific coast.

* Powassandisease is transmitted by the blacklegged tick (irodes scapularis) and the groundhog tick {Ixodes cookel). Cases have been reported primarily from
northeastern states and the Great Lakes region.

ock nnta oited fever (RMSF) is transmitted by the American dog tick ( Dermacentor variabilis), Rocky Mountain wood tick { Dermacentor andersoni), and t
brown dog tick (Rhtplcephafus sangunineus) in the U.S. The brown dog tick and other tick species are associated with RMSF in Central and South America.
i datex e55) is transmitted via bites from the lone star tick {Ambylomma americanum), found in the southeastern and eastern U.S.

. Mhm{ng_fmr_{[ﬂgﬂ is transmltted to humans through the bite of infected soft ticks. TBRF has been reported in 15 states: Arizona, California, Coloradc
Idaho, Kansas, Montana, Nevada, New Mexico, Ohio, Oklahoma, Oregon, Texas, Utah, Washington, and Wyoming and Is assoclated with sleeping in rustic cabins anc
vacation homes.

« Tularemia is transmitted to humans by the dog tick (Dermacentor variabilis), the woad tick (Dermacentor andersoni), and the lone star tick (Amblyomma
americanuim}. Tularemia accurs throughout the U.S.

* 364D rickettslosls {Rickettsia philfipi, proposed} is transmitted to humans by the Pacific Coast tick (Dermacentor occidentalisticks), This is a new disease that has

been found in California.

| bout trends in tick! i

Page last reviewed: February 8, 2016

Page last updated: July 25,2017

Content source: Centers for Disease Control and Prevention (http-//www.cdc.gov/)

National Center for Emerging and Zoonotie Infectious Dlseases (NCEZID} (http:/fwww.cdc.gov/ncezid)
Division of Vector-Borne Diseases (DVBD} [http:/fwww.cde.gov/neezid/dvbd/index.htmi)
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New York State
Lyme and Tick Borne Disease
What Are The Problems
What Should Be Done

Jill Auerbach
845-454-9414

Hudson Valley Lyme Disasse Ansodation, Chairperson

Dutchess County Legtslativa Tick Task Force, Member

Stop Ticks On People (S.1.0.P ), Board Member

NYS Cealition on Lyme and Tick-borne Disease, Member

Publ d Pest M. Work Group,

NYS Senator Sering’s Advisory Board on Lyme and TRD, Co-chair

Tick Research to Eliminate Disesses, Coaltion of Sdentists, eoordinator

"What's the problem? Well it's the ticks of coursel”

THE ISSUES

MEDICAL COST AND COST TO SOCIETY
NUMBERS OF PEOPLE AFFECTED
COMMENSURATE ALLOCATIONS

TICK POPULATION INCREASES AND SPREADS
TICKBORNE DISEASES INCREASE
TESTS/SEROLOGY
THREAT TO BLOOD SUPPLY

TICK RESEARCH REQUIRED
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Health Care Costs, Utilization and Patterns of Care
following Lyme Disease

Adrion ER, Aucott J, Lemke KW, Weiner JP.
PLoS One. 2015 Feb 4;10(2):.e0116767. eColleciion 2015port;

Lyme Disease Costs Up to 51.3 Billion Per Year to Treat, Study Finds
Research suggests prolonged impact of the tick-borne illnass in some patients is
greater and more widespread than previously understood.

Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland

hito:/ ferww. jhsph.edu/news/news-releases/2015/lyme-disease-costs- more-than-one-billion-
dollars- per-year-to-treat-study-finds.htmt or http://tinyurl com/mSwyhfg

* This report does not include the entire cost burden of Lyme disease and other
TBDs

Public Health Cost of Lyme Disease

Cost Logic and Sources

The impact of direct medical costs, lost income, lost taxes and relaled disease costs are all important components
when calculating the total cost of Lymae disease. The calculation below is basad on information from the U 5
Cenlers for Disease Control and Pravention, The Emerging Infectious Diseases Joumal, and the U §. Bureau of
Labor Statistics,

Costs

Xirzhi Zhang, MD/PhD, then an epidemiologist at the CDC who is now with the NIH, showed thal the average cost
of Lyme disease was $8,172/reported case in 2002 (1). The paper was co-guthored by Dr. Martin Meitzer, the
CDC's Lead of its Health Economics and Modeling Unit. This cost was cited in & 2011 report from the Institule of
Medicine (2). When adjusted for inflation {3}, the cost in 2013 is 30% higher, or $10,611/reporied case

Citations:

1) Zhang X, Melizer M, Pafia C, Hopkins A, Wioth L, Fix A Economic impact of Lyme Dissase Emerp Infect Dis.
2006 Aprit; 12{4); 653-660.

2} Critical Needs and Gaps in Uinderstanding Pravention, Amelioration, and Resalutiory of Lyme and Other Tick-3)
Borna Diseases: Tha Short-Term and Long-Term Outcomes: Workshop Reporl. institute of Medicine. 2011

3) Bureay of Labor Statistics CP) Inflation Caleulator; hitp twww bis oovidatadnfiabon_calodator him

4) The Public Health burden of Lyme disease in the United States presartad by Dr Paut Mead the CDC on

8/19/2013; http: fhwwre coic govimediBireleasea 20 o081 S-yme-tiasess bl
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Annual Cost of Lyme disease in the United States

The burden of

oy Annual Cases of Lyme Disease The coc
‘_thk borne [“ness’ ralsed case astimates based on national survey data 300 OOO
in terms of cost by a factor of 10X In 2013 ’
to both * Lyme Disease Cost Per Case
i i Direct Medical Casts, Indiract Medica’ Costs,
mdlwduals and Ln:?ncn:ne:nsthnl.::;‘ﬂol:ud Lyma X S 1 O 7 69
society, 1S Disease Costs Per Case and adjusted for 2014 2

doltars

astronomical and

only getting Pt s 3,230,700,000

waorse.

*Source’ Thang, X., Meltzer. M1 Pena, C A, Hopkins, A&, Wroth, L., #nd Fir, A.D. (2005} Econatmic
|mpact of Lyme Diseate, Ermneeging Infectious Disesses, 12(d). 653 = £60. Ad). for inflatien 2006 - 13}

Cost of Lyme Disease in New York

Annual NY Cases of Lyme Disease
Centers for Disease Control and Prevention )
Direct Medical Costs, Indirect Medical Costs,

Lost Income, Lost Taxes, and Related Lyme
Disease Costs Per Case as reported in the
CDC's Emerging Infectious Diseases and ) |

adjusted for 2013 dollars.

masma  §A76,300,000
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Chronic lliness is a Huge Cost Burden to Society

Chronic iliness consumes 84% healthcare costs. **

LD survey *
- 79% productivity loss (work, school)

- 25% on disability
- most reported improvement with retreatment.

Two NIH Human Studies
47% Lyme research patients had a duration of illness >10 yrs

*Lormane Johnsan, D, MBA “LD: Financial Burden of lliness
***Chronic Care:Making the Case For Ongoing Care 2010 Robwrt Wood Johnion Foundstion
www.rwif.org/pr/product. |spTid=50965

Reported Cases of Vector-Borne Diseases in the U.S,, 2014

Diseases 2014 Cases Median {range} 2004-2014

Tick-hotne
Lyme disease 110x=3 316.100)* 30,831 (19,804—3835“98)_
Spotted Fever Rickettsioses 2,288 {1,713-4,470)
Anaplasmaosis/ Ehelichiasis 2,267 (875-—4,551)
Babesiosis* 1,444 (940-1,792)
Tularemia 137 {93-203)
Powassan viras gisease 7 {1-16) =TI
Muosguito-borne
Waest Hile virus infection 2,205 (712 -5,673)
Malaria* 1,494 (1,255-1,773)
Dengue* 677 (254 — 843)
California serogroup viruses 80 (55-137)
£astern £quine Encephalitis 8 (4-21)
5t. Lewss encephalitis 10(1-13)
Flea-borne
Plague




Ticks should be Safer and Easier than Mosquitoes to Control

Safety: smaller area to implement control.
Ticks exist mostly on the ground. climbing up to 3 ft height
Maosquitoes fly thus other beneficial flying insects such as bees may be affected

Maore opportunity over longer life cycle to implement control.
Ticks have 3 biood meals during a 2 year life cycle
Maosquito can bite muitiple times during their short life cycle (5-40) days

Tick Research, like Mosquito Research should be a
Governmental Priority because:

Lyme disease alone is the number one vector borne disease in the USA.
Some of the other Tickborne disease (TBD) are highly fatal.
Ticks and TBDs are increasing in number and spreading geographically.

Disease N[i:nc::ﬁs NIH funding
i Hepatitis C2012 1,300 $112 milion
While case West Nile Vinus 2012 5,700 $29 million
numbers went YRS 56,000 153 billion (11% total NI butiget}

L P, influenza 2012 73,000 4251 million

NIH fundin g Lyme disease 2012 312,000 $25 million

for Lym e Lyme disease 2013 363,070 $20 million

CUIE MO [l - e won't make progress s these dynamics change aod without tests to

not diagnose and monitor Lyme and other tick-borne diseases. | have some trouble

understanding how we could rapidly mobilize scientists to develop tests for

MERS {Middle Erst Respiratory Syndrome), SARS (Severe acute respiratory

syndrome), and Ebols, but heve made litile progress on Lyme over decades. 59
Judy Stone, “Tickad Off = What we Den't Know about Lyme Diseass,” Forbes Magazine, luna 2015
Prepared by H Ahern MS, MT{ASCP), ahernh@sunyace.edu; {518} 743-2287

*Lyme disease 2004 198,040 $34.4 million
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ﬂm

€C Buttne ’
The FI s worried about a growing, parasitic threat to the LS LIt AP of Robesa

grasp on the country &1 unknawn,
Tick-borne bieed eupply , ond the government as well os
= b s n -t " “.
microbes (bacteria, S
protozoa, and B s

government. But stotes aren’t
required to porticipate — ond not

VIryses) are

adapted to live in ol them . (Lyme disease hot o
human blood. m".'m”gmm
Some are now in e
“so for 31 states have porticipated,
the blood supply ond the disease has been reported
I Jrom 36 stotes,” Sonjol Kumar, who
and transm.ltted et
by transfusion. R
Slood sofety committee meeting on
May 13, 20159 9
Sauree: hitp//www. busl det.com. su/labetla-parast ing-threat-blcod-d tons-ds-les1-2015-8

Prepored by H, Ahern MS, MTIASCP], ahernh@sunyocc.edu; (518) 743-2787

Tick Research to Eliminate Disease :
Scientist Coalition

The cause of Lyme and Tick-Borne Diseases is the TICKS and their reservoir
animals in the environment.

in the past 43 years, Lyme disease alone has spread from the area surrounding
Lyme, CT to at least 49% of all US counties!

Without addressing the TICK cause, the escalating voracious diseases caused
by tick pathogens willl continue increasing, spreading and infecting us and
other animals!

Tick research which is the one field of science that holds the most promise in
reducing TBDs has received the LEAST funding and recognition.

Tick Research is required to reduce tick populations and/or black
tick ability to transmit disease pathogens to us!




An Environmental Problem

Requires environmental solutions that are not harmful to us and the earth we
five on.

The root causes, the TICKS and their reservairs, must be addressed. Vaccinating
the reservoirs would be a real step in the right direction to stop the cycle of
disease.

Humans are just a dead end in the cycle of progression of TBD. Human
vacelnation is a insufficient patch and does nothing toward a solution.

Without addressing the cause, the escalating diseases caused by
tick pathogens will continue increasing, spreading and infecting
us and other animals!"

REQUIREMENTS OF SUCCESSFUL TICK
PREVENTION INTEGRATED PEST
MANAGEMENT APPROACHES

Acceptance by Public
Low Cost
Ease of Maintenance
Safety
Salf Propagating or Sustaining is Desirable
Use In Varled Environments
None of the currently available products have

achieved these goals, therefore novel approaches
are required.

8/28/2017



EXAMPLES OF NOVEL APPROACHES

Bait Vaccine for Reservoirs {Mice, Chipmunks, etc.)

Sex selection

Sterile eggs

Acaricide + pheromone => minuscule safe targeted acaricide

Anti Tick Vaccine to block pathogen transmission to reservoir animals and humans
Nootkatone

Fungus

Discover natural predators of ticks (spiders, ...

Wolbachia

77?7

WHAT ARE SOME THINGS NYS SHOULD DO

NYS Physician Education - Include both guidelines
- One treatrnent approach doesn'’t fit all
- Science: persistence vs chronic infection is not settled

Insurance Companies - Should not dictate treatment
- Pay for physician documented illness beyond 4 weeks
One Dose Doxycycline - Discourage NYS Physician Use of Practice

Tick Population Reduction - Strongly encourage and support

8/28/2017
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Lyme “EM” Rashes

No Rash in 30% of cases

This Classic Bullseye Rash
ts the least common appearance

PROTECT, PREVENT, CURE
and

STOP TICKS AND DISEASES
DEAD IN THEIR TRACKS!

Jill Auerbach
845-454-9414

Hudton Vallay Lyme Disease Association, Chairperson
Dutchess County Legisiative Tick Task Force, Membar

Stop Ticks On People (ST.O.P), Board Member

NYS Coalition on Lyma and Tick-bome Disease, Member
Public tntegratad Pest Managemant Work Group, Mamber
NYS Sanator Serina’t Advisoty Baard on Lyma and TBD, Co-chair

Tick Research to ENminste Diseases, Coaltion of Scientlsty, coofdinster
*What's the problem? Well it's the ticks of course!”







